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NOTHING TO DECLARE 
1. BACKGROUND 
 
Risk stratification of coronary arterial disease (CAD) + therapeutic approach decision 
Limitations 
 
 
 
 
 
Both influenced by adipose tissue (AT) 
 
 
3 
Myocardial Perfusion Imaging (MPI) 
Attenuation Artifacts  Compton Scattering Artifacts 
Corrected by  
computed tomography (CT) 
Corrected by  
Dual or Triple energy window method 
(DEW and TEW) 
Assess the Influence of thoracic AT on cardiac SPECT/CT counts,  
after attenuation correction(AC) and scatter correction (SC) 
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2. METHODS 
Used phantoms: 
• Anthropomorphic thorax tissue equivalent  
(RSD, Heart/ Thorax for Cardiac SPETC/PET, Alderson Phantom) 
 
• Torso (approx. thickness = 35 millimetres, mm) 
(RSD, Thorax Overlay phantom) 
 
• Lung 
 
• Liver 
 
• Heart   
 
 
2.1. Materials and Methods 
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a) superior: 3.36x10-2 MBq/mL in 41.70 mL 
b) medial : 1.037x10-1MBq/mL in 13.50 mL 
c) inferior: 1.573x10-1MBq/mL in 8.90 mL 
3 defects 
filled with 
99mTc 
Fig. 1: Heart phantom placed 
between the lungs, inside the 
thorax phantom. 
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a) 
b) 
c) 
Fig. 2: Heart phantom with the 
superior (a), medial (b) and inferior (c) 
defects. 
1.40 MBq 
per defect 
= 
4.2 MBq in 
the heart 
2. METHODS 
Acquisitions:  
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Fig. 6: Thorax and torso phantom 
with three layers of AT.  
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Fig. 3: Thorax phantom. Fig. 4: Thorax and torso 
phantoms. 
1st) Thorax phantom  2nd) Thorax + Torso phantom  
3rd) Thorax + Torso phantom 
+ 1 AT layer  
(aprox. thickness = 10 mm) 
4th) Thorax + Torso phantom 
+ 3 AT layer  
(aprox. thickness = 30 mm) 
Fig. 5: Thorax and torso phantom with 
one layer of AT.  
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2.2. Image Acquisition Parameters 
 Gamma Camera:  
 Infinia Hawkeye 4, General Electrics Healthcare  2 detectors and Xeleris workstation 
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Parameters 
CT SPECT 
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• Slice thickness: 5 mm;  
• 2.5 milliAmp;  
• 2.0 rotations per minute;  
• 140 kiloVolt;  
• Standard filter;  
• Matrix: 256x256; 
• Pixel size:1.66 mm. 
• Collimators: Low energy high resolution (LEHR) in L mode 
• Step and shoot mode: 180º, increase of 3º, right anterior oblique 
(RAO)  Left posterior oblique (LPO) 
• Time per projection: 25 to 44 sec (cf. Table 1) 
• 99mTc photopeak = 140 keV ; ±7.5% window  
• Compton scatter photopeak = 120 keV; ±5% window  
• Matrix: 64x64 
• Zoom: 1.33 
Acquisition Structures 
Time (min) 
SPECT CT 
1st Thorax phantom 12.50 
5.00 
2nd Thorax phantom + torso phantom 20.00 
3rd Thorax phantom + torso phantom + 10 mm of adipose tissue 21.00 
4th Thorax phantom + torso phantom + 30 mm of adipose tissue 22.00 
  Total: 95.50 
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Table 1: Time per scan in each acquisition. 
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2.2. Image Acquisition Parameters 
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The scans were reconstructed using: 
1) Filtered Back Projection (FBP): 
Butterworth Filter 
Slice Frequency = 0.48 cycles/pixel 
Order = 10 
 
2)  Ordered Subset Expectation Maximization 
(OSEM) + Resolution Recovery (RR) 
 Slice Frequency = 0.48 cycles per pixel 
 2.1.) OSEM RR;  
 2.2.) OSEM RR AC;  
 2.3.) OSEM RR AC SC.  
Load to New: 
3 frames with the most uptake per each defect 
 
Circular regions of interest (ROI) per heart phantom regions  
(area = 10 pixel) 
  
 
Total counts, min, max, average and standard deviation (per ROI)  
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2.3. Image Reconstruction and 
Analysis 
  Acquisition 
1st 2nd 3rd 4th 
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FBP 239.10 ± 61.38 156.80 ± 20.47 172.40 ± 24.03 142.30  ± 18.42 
OSEM RR 1743.30 ± 342.02 893.00  ± 209.60 1060.20  ± 274.80 919.60 ± 1984.00 
OSEM RR + AC 7803.70 ± 1518.14 5559.40 ± 1381.50 5851.2  ± 1664.90 7144.40 ± 1644.00 
OSEM RR + AC + SC 7325.50 ± 1456.10 5154.20 ± 1215.30 5426.80  ± 1477.50 6531.80 ± 1551.90 
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Table 2: Average counts per pixel area and standard deviation, for the superior defect of the heart phantom, for all datasets 
with four types of reconstruction.  
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  Acquisition 
1st 2nd 3rd 4th 
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FBP 113.80 ± 28.26 99.00 ± 23.00 99.70 ± 16.89 65.20 ± 13.47 
OSEM RR 1008.80 ±  282.70 584.00 ±208.75 631.50 ± 189.90 526.60 ± 181.80 
OSEM RR + AC 4918.20 ± 2497.40 3991.40 ± 1380.40 3992.80 ± 1396.6 4740.00 ± 1411.90 
OSEM RR + AC + SC 4249.40 ± 1456.10 3511.40 ± 1336.10 3658.60 ± 1182.40 4068.90 ± 1411.30 
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Table 3: Average counts per pixel area and standard deviation, for the medial defect of the heart phantom, for all datasets 
with four types of reconstruction.  
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  Acquisition 
1st 2nd 3rd 4th 
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) 
FBP 338.00 ± 59.47 195.00 ± 47.57 170.40 ± 29.06 155.60 ± 42.12 
OSEM RR 2277.00 ± 755.30 1313.00 ± 383.90  1251.40 ± 330.60 1076.80 ± 430.40 
OSEM RR + AC 7569.10 ± 2514.70 5692.90 ± 1863.35 6140.40 ± 1590.00 6297.80 ± 1910.10 
OSEM RR + AC + SC 7280.90 ± 2461.20 5328.90 ± 1748.90  5646.10 ± 1531.20 5770.30 ± 1790.90 
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Table 4: Average counts per pixel area and standard deviation, for the inferior defect of the heart phantom, for all datasets 
with four types of reconstruction.  
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Evaluation of the influence of AT thickness on the counts rate 
after AC and SC 
30. Tamam M, Mulazimoglu M, Edis N, Ozpacaci T. The Value of Attenuation Correction in Hybrid Cardiac SPECT/CT on Inferior Wall According to Body Mass Index. World J Nucl Med [Internet]. 2016 [cited 2017 Jun 13];15(1):18–23. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/26912974 
 31. Saffar MH, Oloomi S, Knoll P, Taleshi H. A new approach to scatter correction in SPECT images based on Klein _ Nishina equation. 2013;21(1):19–25.  
 
4. CONCLUSION 
1. Background | 2. Methods | 3. Results and Discussion | 4. Conclusion | 5. Bibliographic References 
 AC and SC effects are more notorious in bigger AT thicknesses.  
 
 
 The counts were almost totally recovered after AC and SC for the acquisition with the biggest  
AT thickness 
 
 
 Is AC by CT and SC optimized for patients with less AT? 
THANK YOU! 
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